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play major roles in determining the pH, physical carbonate, and hydroxide (OH-) ions are the anions
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Salts often accumulate above shallow water tables
as wafer moves to the soil surface by capillary rise
(wicking) and evaporates, leaving the salts on or near
the surface, Shallow water tables may occur natu-
rally, induced by irrigating poorly drained areas, by
irrigating upslope from lowlands, or by construction
activity that blocks natural subsurface lateral drain-
age,

All natural waters contain dissolved salt. In many
arid and semiarid areas, good-quality irrigation water
(low in salts and low in sodium) is not available; con- ~

sequently, water is used that contains more salts or ~

sodium than is desirable. If sufficient water does not ,
move through the soil and leach the salts below the ~

root zone, salts or sodium will accumulate in the soil. ~
It is often stated that under irrigation' 'hard water E

makes soft soils and soft water makes hard soils," ; =
This implies that irrigation waters containing predom- I r
inantly calcium and magnesium salts (sodium absorp- c,
tion ratio less than 3 or 4) tend to promote a more :
friable soil condition than do waters with high con- :
centrations of sodium. : r:

Four conditions must be satisfied in order to re- f
move soluble salts and excess sodium from soils: (1)
less salt must be added to the soil than is removed;
(2) salts must be leached downward through the soil;
(3) water moving upward from shallow water tables
must be removed or intercepted to avoid additional
salts moving back to the soil surface; and (4) in sodic
and saline-sodic soils the exchangeable sodium must
be replaced with another cation, preferably calcium,
and the sodium leached out. Applications of soil :
amendments (gypsum, iron sulfate, sulfur, or sulfuric =

acid) are beneficial only on sodic soils when leaching + ralso occurs and on leaching of saline-sodic soils that ~
do not contain gypsum. 5

Saline and sodic soils are found primarily in arid ~
and semiarid areas of the world. Exceptions are re- ~
cently drained coastal areas, salt marshes, and soils ~
formed in depressions from marine deposits where the 'C
weathering products are not leached from the soil. ~
Aridisols and Entisols include most salt-affected soils. 'I
Low rainfall and unweathered soil materials result in
insufficient salts leaching from the root zone. Molli-
sols, Alfisols, and Vertisols also contain considerable
saline and sodic soil areas.

Human activities such as spills or intentional
dumping of salts or solutions from drilling-mud N
ponds, mines, food-processing plants, municipal sew- ~
age water, power-plant cooling-tower water, or heavy r-'
applications of wood ash can induce saline and sodic 0
conditions in any soil when soluble salts are applied ~
faster than they are leached from the soil. jj
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